D* Inu selections, productions and QA

Chih-hsiang Cheng
Stanford University
Dec. 12, 2000

BaBar collaboration meeting @
SLAC



Selection processes

The analysisincludes several stages before producing final
ASCII filesfor lifetime and mixing fitting.

— Expedited skim data based on "old" dstarlnu tag-bit ( 16.67 on-
peak + 2.36 off-peak fh

— Create ntuples with events passB@ oDstar InuV Tight (with
DstarlnuUser, no vertexing, no D*| refitting)

— Apply cuts that is close to final and make time stamps
— Create reduced collections from the time stamps

— Create ntuples with events passB@ oDstar InuVTight (with
updated DstarlnuUser, with vertexing and D*| refitting)

— Run a kumac through ntuples with final cuts, create ASCII files.
— For MC, only the last two bullets are applied.
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Selections
BOToDstarInuVTight:

Look for D*-lepton combinations from thHastar AllL oosePID and
GoodTracksTight lists, and restricted to the DO decay modes:
Kpi, K3pi, KpipiO, Kspipi.

p*(lepton) > 1.2 GeV

DO mass window +/- 20 MeV for Kpi, K3pi, Kspipi and 35 MeV
to KpipiO

pT(soft_pi) > 50 MeV

0.5 < p*(D*) < 2.5 GeV

Mass constraint is required for reconstruct piO and DO

12/12/2000 C. Cheng, D*Inu Selections... 3



Selections - kumac
— Angle between thrusts of D*| and the rest of the event
satisfies cos(th) < 0.85

— All final charged tracks have doczXY < 1.0 cm and |z]
<3cm

— raw DO mass cut £ 17 MeV for Kpi, K3pi, Kspipi and +
34 MeV for KpipiO

— raw pi0 mass cut + 15.75 MeV
— Ks mass cut + 15 MeV

— Kaon pass SMSTight for K3pi and KpipiO, notAPion
for Kpi
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Selections — kumac (cont..)

— chi-square prob(D0) > 0.1 %

— chi-square prob(pi0) > 1 %

— chi-square prob(Ks) > 1 %

— chi-square prob(D*l) > 1 %

— Dalitz density >0.1 (maximum 1.0) for Km0 and
KsTut

— |cos(B-D*l)| < 1.1

— cos(D*-l) <0

— New DO-pi-lepton refitting algorithm (Gerhard Raven),
sigma(m(D*)-m(D0)) < 2.5 MeV.

— Tag side vertex converges.
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Selections — control samples

Signals electron: candidates that pass the final signal cuts and lepton is
VeryTightelectron

Signal muon: candidates that pass the final signal cuts and lepton is
VeryTightmuon

Fake lepton: candidates that pass the final signal cuts and lepton fails
Looseelectron and.oosemuon

Uncorrelated lepton: candidates that pass final signal cuts _after
lepton is flipped and lepton is VeryTight electron or VeryTight muon.

( Lots of events in this sample are lost because we did not considered
this control sample when creating reduced collections. This sample is
not useful for this round of analysis).

ASCII files contain all these control samples.
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Thrust angle

 The angle between the thrusts of D*| and the rest of the event is a good
variable to discriminate signal and continuum.

o Distributions of abs(cos(TB)) for true D*l and D*h candidates from
generic MC and for selected candidates from off-peak data, and the cut
efficiencies.
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Dalitz cut

* Full on-peak dataset

« Km0
“yield”: 5050 -> 4019
Comb. Frac.

22.2% -> 18.0%
e Ksrut
“yield”: 582 -> 431
Comb. Frac.

31.3% ->19.3%
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Osaka-like

dataset:dmMeV
Nent = 9569

3 Mean = 147.2

Boo MSig = 5050 £ 98 |RMS = 4023
] dmPeak1 = 145.375 + 0.014 MeV/|

B00 dmWidth1 = 0.399 + 0.023 MeV
S dmFrac = 0.491 + 0.040

%00 dmPeak2 = 145.523 + 0.044 MeV/|
o dmWidth2 = 1.158 + 0.079 MeV
600 purity = 0.7782 + 0.0087

400

200

bgShapel = 6.5 + 3.0 MeV

bgShape2 =-13.2 + 3.0

Refitted m(D*)-m(DO0) dataset:dmMeV
Nent = 6829
Mean = 147

ool

Events / 0.3g3333 M
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Refitted m(D*)-m(D0) (MeV)

Refitted m(D*)-m(DO) dataset:dmMeV
Nent = 1470

> Mean = 147.9

%00 nsig =582 £ 35 RMS = 4.611

dmPeakl = 145.395 + 0.025 MeV|
dmWidth1 = 0.238 + 0.028 MeV
dmFrac = 0.428 + 0.057
dmPeak2 = 145.378 + 0.096 MeV|
dmWidth2 = 1.03 + 0.12 MeV
purity = 0.687 + 0.027
bgShapel = 2.6 + 1.0 MeV
bgShape2 =-5.5 +2.7

nsig = 4019 + 83 RMS = 3776

dmPeakl = 145.388 + 0.015 Me
dmWidthl = 0.447 + 0.025 MeV
dmFrac = 0.552 + 0.042
dmPeak2 = 145.565 + 0.059 Me
dmWidth2 = 1.30 + 0.10 MeV
purity = 0.8203 + 0.0095
bgShapel = 13 + 23 MeV
bgShape2 =-16.6 £ 7.9

0®=
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Refitted m(D*)-m(DO0) (MeV)

Refitted m(D*)-m(DO0) dataset:dmMeV
Nent = 761

ﬁ40 Mean = 147.1

= nsig = 431 £ 26 RMS = 3918

™

azo dmPeakl = 145.386 + 0.027 MeV|

2 dmWidthl = 0.229 + 0.034 MeV

S00 dmFrac = 0.403 + 0.059

*2 dmPeak2 = 145.404 + 0.095 Me

[}

Lﬁso ““ dmWidth2 = 1.08 + 0.12 MeV

s,

0
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Refitted m(D*)-m(DO0) (MeV)
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purity = 0.807 + 0.024
bgShapel = 27 + 73 MeV
bgShape2 =-18.2 £ 6.8

0
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO) (MeV)
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DO-1- refit
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DO-1- refit
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DO-1- refit

Nent = 2452 Nent = 2452
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Production

« Data: 16.67 fid on-peak and 2.36 thoff-peak data are processed. The

ntuples and ascii files are in
I nf s/ farnm babar/ AW=/ Br eco/ producti on/ Dst arl nu/ ntupl e/ reduced- 7- 2/

/ nf s/ farm babar/ AW=/ Br eco/ producti on/ Dstarl nu/ asci i/ reduced- 7- 2/
56828 on-peak and 1212 off-peak events in ascii files.

e Signal MC: 8.8.0c, 8.8.0g MC
— Kpi 22 k; K3pi 32 k; Kpipi0 46 k; Kspipi: 5 k

— The ntuples and ascii files are in
/ nf s/ farnl babar/ AWZ2/ Br eco/ producti on/ Dst ar | nu/ nt upl e/ MCpr od- 7- 2/

/ nf s/ farnf babar/ AW=2/ Br eco/ producti on/ Dstarl nu/ asci i / MCpr od- 7- 2/

 Generic MC: 8.8.0c, 8.8.0g MC
— BOBObar: 1954.3 k; B+B-: 2003 k
— The ntuples and ascii files are in the same place as signal MC are.
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QA — signal sample

Mode yi el d conb.frac. S1(MeV) s2(MeV) fl
Kn (e, D) 542 3. 8% 0. 210 0. 510 57%
(e, S) 1964 8. 6% 0. 267 0.934 31%
(u,D) 530 3.3% 0. 199 0. 496 54%
(u,S) 1866 9. 2% 1. 000 0. 365 61%
Kot (e, D) 411 11. 6% 1.00 0. 236 25%
(e, S) 1503 33. 5% 0. 90 0. 324 64%
(u,D) 309 10. 9% 0. 76 0. 231 41%
(u,S) 1393 32. 8% 1. 00 0. 379 56%
Km0 (e, D) 440 8. 9% 0.273 0. 730 51%
(e, S) 1563 19. 7% 0. 482 1.34 48%
(u, D) 416 8. 4% 1. 00 0. 344 28%
(u,S) 1509 24. 4% 1.00 0.423 62%
Kstut (e, D) 35 13. 6% 0.278 0.114 38%
(e, S) 192 21. 9% 1.00 0. 252 67%
(u, D 45 4. 0% 1. 00 0.178 36%
(u,S 151 20. 7% 0. 337 1.19 43%

e= electron, u= muon, D= with DCH hits, S= SVT only
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QA — fake lepton sample

Mode yi el d conb.frac. S1(MeV) s2(MeV) fl
Kt (D 895 4. 9% 0.484 0.195 53%
(S 2072 12. 7% 0. 384 1. 05 38%
Koot (D) 680 15. 6% 0.258 2.7 62%
(S 2124 33. 3% 0.515 3.56 40%
Km0 (D) 739 14. 5% 1.00 0. 342 27%
(S 1554 36. 8% 1. 00 0.430 60%
Kstut (D) 58 19. 4% 0. 33 0.182 42%
(S 181 41. 9% 1.00 0. 65 37%

D= with Dch hits, S= SVT only.

* Bad fits.

Combinatoric fraction is defined within 143 < Dm < 148 MeV for SVT only
144 < Dm < 147 MeV for SVT+DCH
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Signal- KTt

12/12/2000

50

|Refitted m(D*)-m(DO0) | dataset:dmMeV
Nent = 663

> 50 r Mean = 146.2

g o s nsig = 542 £ 213 RMS = 2.844

o |

S F dmPeakl = 145.33 + 0.13 MeV

St

Q00— dmWidthl = 0.21 +0.11 MeV

e} dmFrac = 0.57 £0.23

2 [ dmPeak2 = 145.368 + 0.080 MeV,
- °

,_%50- dmWidth2 = 0.510 * 0.070 MeV
i purity = 0.9621 + 0.0086

100~ bgShapel = 9.9 + 5.5 MeV

[Refitted m(D*)-m(D0) |

bgShape2 =-11.4 + 2.9

0
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO0) (MeV)

dataset:dmMeV
Nent = 651

L.

0 o]
140 142 144 146 148 150 152 154 156 158

Mean = 146.3

RMS = 3.121

nsig =530 + 24

dmPeakl = 145.314 + 0.018 MeV|
dmWwidth1 = 0.199 + 0.026 MeV
dmFrac = 0.54 +0.12

dmPeak2 = 145.292 + 0.042 MeV|
dmWwidth2 = 0.496 + 0.069 MeV
purity = 0.9672 + 0.0059
bgShapel = 24 + 72 MeV
bgShape2 =-9.4 + 8.4

Refitted m(D*)-m(DO0) (MeV)

[Refitted m(D*)-m(D0) | TamserdmiieV
Nent = 2520
> [ Mean = 146.3
S001- MSig = 1964 £49 |RVS = 2807
3] L
S F dmPeakl = 145.403 + 0.020 Me
ool dmWidth1 = 0.267 +0.027 MeV
°r dmFrac = 0.306 + 0.038
2 [ dmPeak2 = 145.526 + 0.032 Me
200~ dmWidth2 = 0.934 + 0.040 MeV
L purity = 0.9143 + 0.0070
200 bgShapel = 30.0 + 1.4 MeV
L bgShape2 = -20.8 + 2.3
100F

0 i s A
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO0) (MeV)

[Refitied m(D*)-m(D0) | datasetdmMeV
Nent = 2450

>50 Mean = 146.3
% nsig = 1866 * 47 RMS = 3.033
[32]

€200 dmPeakl = 145.485 + 0.040 Me
%50 dmWidth1 = 0.9998 + 0.0068 Me
° dmFrac = 0.608 + 0.038

300 dmPeak? = 145.404 + 0.025 Me
(]

350 dmWidth2 = 0.365 + 0.029 MeV
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purity = 0.9080 + 0.0072
bgShapel = 26 + 37 MeV
bgShape2 =-19.9 + 3.6

0 142 144 146 148 150 152 154 156 158
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Signal- KTt

|Refitted m(D*)-m(DO0) | dataset:dmMeV
Nent = 841
%20 Mean = 148.4
300 nsig = 411 £ 22 RMS = 4816
(3]
£80 dmPeakl = 145.34 + 0.18 MeV
ﬁ dmWwidth1 = 1.00000 + 0.00018
\60 dmFrac = 0.251 + 0.053
440 dmPeak2 = 145.309 + 0.017 MeV|
[}
220 dmWwidth2 = 0.236 + 0.017 MeV
100 purity = 0.884 + 0.014
80 bgShapel =2.2 + 1.2 MeV
bgShape2 =5.1 + 2.9
60
40
20

0
140 142 144 146 148 150 152 154 156 158

[Refitted m(D*)-m(D0) |

Refitted m(D*)-m(DO0) (MeV)

dataset:dmMeV
Nent =772

Mean = 148.1

RMS = 4.852

nsig = 390 + 22

dmPeakl = 145.430 + 0.091 MeV|
dmWwidthl = 0.76 + 0.12 MeV
dmFrac = 0.406 + 0.077
dmPeak2 = 145.291 + 0.022 MeV|
dmWwidth2 = 0.231 + 0.026 MeV
purity = 0.891 + 0.014
bgShapel = 0.55 + 0.40 MeV
bgShape2 =6.0 + 1.9

0
140 142 144 146 148 150 152 154 156 158
Refitted m(D*)-m(DO0) (MeV)
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|Refitted m(D*)-m(DO) I dataset:dmMeV
Nent = 3895
%) Mean = 147.8
200 nsig = 1503 % 58 RMS = 4.496
(3]
2 dmPeakl = 145.592 + 0.063 Me
eV %50 dmWwidthl = 0.903 + 0.084 MeV
S00 dmFrac = 0.644 + 0.075
2 dmPeak2 = 145.408 + 0.030 Me
%50 dmWidth2 = 0.324 + 0.043 MeV
200 purity = 0.665 + 0.016
bgShapel = 3.17 + 0.87 MeV
150 bgShape?2 = -8.5 + 1.9
100
®
50 : .
(4 ®

0
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO0) (MeV)

[Refitied m(D*)-m(D0) | datasetdmMeV
Nent = 3648
% Mean = 148
350 nsig = 1393 £ 51 RMS = 4.617
[32]
¥ dmPeakl = 145.614 + 0.081 Me
300 dmWidth1 = 1.0000000 + 0.0000
%50 dmFrac = 0.558 + 0.056
] dmPeak2 = 145.344 + 0.030 Me
(]
200 dmWidth2 = 0.379 + 0.031 MeV
purity = 0.672 + 0.015
150, bgShapel = 2.98 + 0.73 MeV
bgShape2 =-6.4 + 1.7

0
140 142 144 146 148 150 152 154 156 158

Sdlections...

Refitted m(D*)-m(DO0) (MeV)

73 MeV
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Signal- Km0
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[Refitted m(D*)-m(D0) | p———=
Nent = 703
260 Mean = 147.1
s f nsig = 440 * 22 RMS = 3902
§40_‘ dmPeakl = 145.295 + 0.030 MeV/|
%zo:— dmWidth1 = 0.273 + 0.045 MeV
2 r dmFrac = 0.51 +0.13
‘;f’i}oo:— dmPeak? = 145.345 + 0.075 MeV/
o dmWidth2 = 0.73 + 0.12 MeV
80 purity = 0.911 + 0.011
60:— bgShapel =11 * 26 MeV
N bgShape2 =-11 + 11
40
20F
” e B ol il e e ML i

0 i
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO0) (MeV)

[Refitted m(D*)-m(D0) | datasetdmMeV
Nent = 676
% [ Mean = 147.2
5_40'_ nsig = 416 £ 22 RMS = 3.908
@t dmPeakl = 145.25 + 0.16 MeV
@20_— dmWidth1 = 1.00000 + 0.00012 N
° r dmFrac = 0.281 + 0.065
4001 dmPeak?2 = 145.349 + 0.027 MeV]
s r
Bigol- dmWidth2 = 0.344 + 0.027 MeV
C purity = 0.916 * 0.012
60F bgShapel = 30 + 11 MeV
N bgShape2 =-11.7+2.4
40~
20
L e e A X T 4 atfiaa

0
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO0) (MeV)

D
<

|Refitted m(D*)-m(DO) I dataset:dmMeV
Nent = 2745

%) Mean = 147
350 nsig = 1563 * 52 RMS = 3738
™

] dmPeakl = 145.455 + 0.031 Me
§00 dmWwidthl = 0.482 + 0.052 MeV
o = +

=50 dmFrac = 0.483 £ 0.075

= dmPeak2 = 145.593 + 0.092 Me
o

200 dmWidth2 = 1.34 + 0.14 MeV

[any
a1
o

100

50

purity = 0.803 + 0.015
bgShapel = 12 + 34 MeV
bgShape2 =-18 + 12

0
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO0) (MeV)

[Refitied m(D*)-m(D0) | datasetdmMeV
Nent = 2705
>50 Mean = 146.9
nsig = 1509 + 48 RMS = 3.744
(32}
%00 dmPeakl = 145.523 + 0.058 Me
Q3 dmWidth1 = 1.0000000 * 0.0000
350 dmFrac = 0.616 + 0.055
2 dmPeak? = 145.384 + 0.037 Me
[
@OO dmWidth2 = 0.423 + 0.039 MeV
purity = 0.786 + 0.012
150 bgShapel =29.9 + 6.1 MeV
bgShape2 =-22.2 £ 1.0
100
50

0
140 142 144 146 148 150 152 154 156 158
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Signal- Ksrut

12/12/2000

|Refitted m(D*)-m(DO0) | dataset:dmMeV
Nent = 65
225 Mean = 147.5
= [ nsig=34.6 £6.2  |RMs = 4124
ﬁ C dmPeakl = 145.43 + 0.18 MeV
$201- T dmWidth1 = 0.278 + 0.091 MeV
S dmFrac = 0.38 + 0.26
£ 15k dmPeak2 = 145.288 + 0.039 MeV/|
E C dmWidth2 = 0.114 + 0.028 MeV
- purity = 0.864 + 0.040
10_— ) bgShapel = 29 + 343 MeV
L bgShape2 = -16 + 30
sH +

[Refitted m(D*)-m(D0) |

0 _
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO0) (MeV)

dataset:dmMeV
Nent = 64

N
(41}

[N
[4)]

Events / 0.333333 MeV
o

10

Mean = 146.7

RMS = 3.932

nsig=45.3 +6.8
dmPeakl = 145.0000 + 0.0011 Mg
dmWwidth1 = 1.000 + 0.017 MeV
dmFrac =0.36 +0.10

dmPeak2 = 145.393 + 0.038 MeV|
dmWwidth2 = 0.178 + 0.031 MeV
purity = 0.960 + 0.021
bgShapel = 0.35 + 0.87 MeV
bgShape2 =7.3 +8.7

D

0 ]
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO0) (MeV)

|Refitted m(D*)-m(DO) I dataset:dmMeV
Nent = 352
%) F Mean = 147
=50l nsig = 192 £ 17 RMS = 3769
S F dmPeakl = 145.48 + 0.13 MeV
3 I dmWidth1 = 1.0000 + 0.0025 Me
40 dmFrac = 0.671 + 0.082
g [ dmPeak2 = 145.364 + 0.059 Me
LT>J)3O-— dmWidth2 = 0.252 + 0.049 MeV
purity = 0.781 + 0.032
20'_ bgShapel = 30 + 14 MeV
r bgShape2 =-21.2 + 2.7
10F

o i
140 142 144 146 148 150 152 154 156 158

Refitted m(D*)-m(DO0) (MeV)

[Refitied m(D*)-m(D0) | datasetdmMeV
Nent = 280

% Mean = 147.3
=45 nsig = 151 * 16 RMS = 4.032
[32]

840 dmPeakl = 145.508 + 0.070 Me
[42]

) dmWidth1 = 0.337 +0.066 MeV
835 dmFrac = 0.43 + 0.12

£30 dmPeak2 = 145.38 + 0.20 MeV
(]

o dmWidth2 = 1.19 + 0.21 MeV

N
a1

N
o

=
ol
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purity = 0.793 + 0.042
bgShapel = 11 + 43 MeV
bgShape2 = -15 + 20

Refitted m(D*)-m(DO0) (MeV)
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Fake- K11

|Refitted m(D*)-m(DO0) | dataset:dmMeV
Nent = 1211

200 Mean = 146.8
s L [ nsig=2895 £ 31 RMS = 365
%50 dmPeakl = 145.340 + 0.028 MeV|
@ dmWidth1 = 0.484 + 0.037 MeV.
%OO dmFrac = 0.527 + 0.082

%50 dmPeak2 = 145.362 + 0.016 MeV
o ] dmWidth2 = 0.195 + 0.021 MeV

200 purity = 0.9513 + 0.0052

bgShapel = 3.3 + 2.2 MeV

0 -1
140 142 144 146 148 150 152 154 156 158
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bgShape2 =0.6 + 4.1

Refitted m(D*)-m(DO0) (MeV)

|Refitted m(D*)-m(DO) I dataset:dmMeV
Nent = 3105

> Mean = 146.9
300 nSig = 2072 £ 54 |RMS = 3645
(3]

¥ dmPeakl = 145.434 + 0.023 Me
(3]

%00 dmWidth1 = 0.348 + 0.039 MeV
e dmFrac = 0.375 + 0.056

2 dmPeak2 = 145.512 + 0.043 Me
300 dmWidth2 = 1.050 * 0.071 MeV

200

100

purity = 0.8734 + 0.0094
bgShapel = 29.8 £ 5.2 MeV
bgShape2 =-16.0 + 1.3

0
140 142 144 146 148 150 152 154 156 158
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